
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BRITISH STANDARD BS EN
60825-2:2000
IEC
60825-2:2000

The European Standard EN 60825-2:2000 has the status of a
British Standard

ICS 13.280; 31.260; 33.180.01

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

Safety of laser
products Ð

Part 2: Safety of optical fibre
communication systems

Full document details: BS EN 60825-2:2000

http://www.avadocuments.com/doc/bs-en-60825-2-2000
http://www.avadocuments.com/doc/bs-en-60825-2-2000


This British Standard, having
been prepared under the
direction of the Electrotechnical
Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 October 2000

 BSI 10-2000

ISBN 0 580 36572 7

BS EN 60825-2:2000

Amendments issued since publication

Amd. No. Date Comments

National foreword

This British Standard is the official English language version of EN 60825-2:2000. It
is identical with IEC 60825-2:2000. It supersedes BS EN 60825-2:1995 which is
withdrawn.

The UK participation in its preparation was entrusted to Technical Committee
EPL/76, Optical radiation safety and laser equipment, which has the responsibility
to:

Ð aid enquirers to understand the text;

Ð present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed;

Ð monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

From 1 January 1997, all IEC publications have the number 60000 added to the old
number. For instance, IEC 27-1 has been renumbered as IEC 60027-1. For a period
of time during the change over from one numbering system to the other,
publications may contain identifiers from both systems.

Cross-references

Attention is drawn to the fact that CEN and CENELEC Standards normally include
an annex which lists normative references to international publications with their
corresponding European publications. The British Standards which implement
international or European publications referred to in this document may be found in
the BSI Standards Catalogue under the section entitled ªInternational Standards
Correspondence Indexº, or by using the ªFindº facility of the BSI Standards
Electronic Catalogue.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 40, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

Full document details: BS EN 60825-2:2000

http://www.avadocuments.com/doc/bs-en-60825-2-2000
http://www.avadocuments.com/doc/bs-en-60825-2-2000


Full document details: BS EN 60825-2:2000

http://www.avadocuments.com/doc/bs-en-60825-2-2000
http://www.avadocuments.com/doc/bs-en-60825-2-2000


Page 2

EN 60825-2:2000

Full document details: BS EN 60825-2:2000

http://www.avadocuments.com/doc/bs-en-60825-2-2000
http://www.avadocuments.com/doc/bs-en-60825-2-2000


��%6,��������

&217(176

3DJH

&ODXVH
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� 'HILQLWLRQV ��������������������������������������������������������������������������������������������������������������������� �

� 0DQXIDFWXULQJ�UHTXLUHPHQWV ������������������������������������������������������������������������������������������� �

��� (QJLQHHULQJ�VSHFLILFDWLRQV������������������������������������������������������������������������������������� �

��� /DEHOOLQJ��������������������������������������������������������������������������������������������������������������� �

��� 3URYLVLRQ�RI�LQIRUPDWLRQ ���������������������������������������������������������������������������������������� �

��� $VVHVVPHQW�RI�KD]DUG�OHYHO��������������������������������������������������������������������������������� ��

��� 5HTXLUHPHQWV�IRU�LQVWDOODWLRQ ������������������������������������������������������������������������������� ��

��� 5HTXLUHPHQWV�IRU�UHVWDUW�SXOVHV��������������������������������������������������������������������������� ��

� *XLGDQFH�IRU�VHUYLFH�DQG�PDLQWHQDQFH ������������������������������������������������������������������������� ��

��� 7HVWV�DQG�PHDVXUHPHQWV ������������������������������������������������������������������������������������ ��

��� 6DIHW\�SUHFDXWLRQV ���������������������������������������������������������������������������������������������� ��

$QQH[�$��LQIRUPDWLYH���5DWLRQDOH ���������������������������������������������������������������������������������������� ��

$QQH[�%��QRUPDWLYH���6XPPDU\�RI�HQJLQHHULQJ�UHTXLUHPHQWV�DW�ORFDWLRQV�LQ�RSWLFDO�ILEUH
FRPPXQLFDWLRQ�V\VWHP ������������������������������������������������������������������������������������������������������� ��

$QQH[�&��LQIRUPDWLYH���0HWKRGV�RI�KD]DUG�VDIHW\�DQDO\VLV ��������������������������������������������������� ��

$QQH[�'��LQIRUPDWLYH���$SSOLFDWLRQ�QRWHV�IRU�WKH�VDIH�XVH
RI�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHPV������������������������������������������������������������������������������� ��

$QQH[�(��LQIRUPDWLYH���&ODULILFDWLRQ�RI�WKH�PHDQLQJ�RI�³ODVHU�KD]DUG�OHYHO´ ��������������������������� ��

%LEOLRJUDSK\����������������������������������������������������������������������������������������������������������������������� ��

$QQH[�=$��QRUPDWLYH���1RUPDWLYH�UHIHUHQFHV�WR�LQWHUQDWLRQDO�SXEOLFDWLRQV�ZLWK�WKHLU
FRUUHVSRQGLQJ�(XURSHDQ�SXEOLFDWLRQV ��������������������������������������������������������������������������� ��

)LJXUH�'���±�321��SDVVLYH�RSWLFDO�QHWZRUN��EDVHG�V\VWHP�������������������������������������������������� ��

7DEOH���±�$VVHVVPHQW�RI�KD]DUG�OHYHO�GXULQJ�VKXWGRZQ�WLPH�IRU�V\VWHPV�HPSOR\LQJ
DXWRPDWLF�SRZHU�UHGXFWLRQ��VHH������� �������������������������������������������������������������������������������� ��

7DEOH�'���±��2SWLFDO�ILEUH�V\VWHP�SRZHU�OLPLWV�IRU����PLFURQV�VLQJOHPRGH
DQG������QXPHULFDO�DSHUWXUH�PXOWLPRGH�ILEUHV��������������������������������������������������������������������� ��

7DEOH�'���±�$XWRPDWLF�SRZHU�UHGXFWLRQ�±�,PPHGLDWHO\�DFFHVVLEOH�VLWXDWLRQV ������������������������ ��

7DEOH�'���±�&RQWUROOHG�DFFHVV�H[DPSOH�VFHQDULRV �������������������������������������������������������������� ��

7DEOH�'���±�5HVWULFWHG�DFFHVV�H[DPSOH�VFHQDULRV��������������������������������������������������������������� ��

7DEOH�'���±�8QUHVWULFWHG�DFFHVV�H[DPSOH�VFHQDULRV ����������������������������������������������������������� ��

7DEOH�'���±�([DPSOHV�RI�SRZHU�OLPLWV�IRU�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHPV
KDYLQJ�DXWRPDWLF�SRZHU�UHGXFWLRQ�WR�UHGXFH�HPLVVLRQV�WR�D�ORZHU�KD]DUG�OHYHO �������������������� ��
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3DUW����6DIHW\�RI�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHPV

�� 6FRSH

7KLV� SDUW� �� RI� ,(&������� SURYLGHV� UHTXLUHPHQWV� DQG� VSHFLILF� JXLGDQFH� IRU� WKH� VDIH� XVH� RI
RSWLFDO�ILEUH�DQG�RU�FRQWURO�FRPPXQLFDWLRQ�V\VWHPV�ZKHUH�RSWLFDO�SRZHU�PD\�EH�DFFHVVLEOH�DW
JUHDW� GLVWDQFH� IURP� WKH� RSWLFDO� VRXUFH�� ,W� GRHV� QRW� DSSO\� WR� RSWLFDO� ILEUH� V\VWHPV� SULPDULO\
GHVLJQHG� WR� WUDQVPLW� RSWLFDO� SRZHU� IRU� DSSOLFDWLRQV� VXFK� DV� PDWHULDO� SURFHVVLQJ� RU� PHGLFDO
WUHDWPHQW�

7KURXJKRXW� WKLV� SDUW� RI� ,(&�������� OLJKW� HPLWWLQJ� GLRGHV� �/('V�� DUH� LQFOXGHG� ZKHQHYHU� WKH
ZRUG��ODVHU��LV�XVHG�

7KH�REMHFWLYH�RI�WKLV�SDUW���RI�,(&�������LV�WR�

± SURWHFW� SHRSOH� IURP� RSWLFDO� UDGLDWLRQ� UHVXOWLQJ� IURP� RSWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV�
7KLV�UHTXLUHV�WKH�LQWURGXFWLRQ�RI�HQJLQHHULQJ�UHTXLUHPHQWV�DQG�ZRUN�SUDFWLFHV�DFFRUGLQJ�WR
WKH�GHJUHH�RI�KD]DUG�

± OD\�GRZQ�UHTXLUHPHQWV�IRU�PDQXIDFWXUHUV�DQG�RSHUDWLQJ�RUJDQL]DWLRQV�LQ�RUGHU�WR�HVWDEOLVK
SURFHGXUHV�DQG�VXSSO\�LQIRUPDWLRQ�VR�WKDW�SURSHU�SUHFDXWLRQV�FDQ�EH�DGRSWHG�

± HQVXUH� DGHTXDWH� ZDUQLQJ� WR� LQGLYLGXDOV� RI� WKH� KD]DUGV� DVVRFLDWHG� ZLWK� RSWLFDO� ILEUH
FRPPXQLFDWLRQ�V\VWHPV�WKURXJK�VLJQV��ODEHOV�DQG�LQVWUXFWLRQV�

± UHGXFH� WKH� SRVVLELOLW\� RI� LQMXU\� E\� PLQLPL]LQJ� XQQHFHVVDU\� DFFHVVLEOH� UDGLDWLRQ�� JLYH
LPSURYHG� FRQWURO� RI� WKH� RSWLFDO� UDGLDWLRQ� WKURXJK� SURWHFWLYH� IHDWXUHV� DQG� SURYLGH� VDIH
XVDJH�RI�SURGXFWV�E\�VSHFLI\LQJ�XVHU�FRQWURO�PHDVXUHV�

$QQH[�$�JLYHV�D�PRUH�GHWDLOHG�UDWLRQDOH�IRU�WKLV�SDUW�RI�,(&�������

�� 1RUPDWLYH�UHIHUHQFHV

7KH� IROORZLQJ� QRUPDWLYH� GRFXPHQWV� FRQWDLQ� SURYLVLRQV�ZKLFK�� WKURXJK� UHIHUHQFH� LQ� WKLV� WH[W�
FRQVWLWXWH� SURYLVLRQV� RI� WKLV� SDUW� RI� ,(&�������� )RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW� DPHQG�
PHQWV� WR�� RU� UHYLVLRQV� RI�� DQ\� RI� WKHVH� SXEOLFDWLRQV� GR� QRW� DSSO\�� +RZHYHU�� SDUWLHV� WR
DJUHHPHQWV�EDVHG�RQ� WKLV�SDUW� RI� ,(&�������DUH�HQFRXUDJHG� WR� LQYHVWLJDWH� WKH�SRVVLELOLW\� RI
DSSO\LQJ� WKH�PRVW� UHFHQW� HGLWLRQV� RI� WKH� QRUPDWLYH� GRFXPHQWV� LQGLFDWHG� EHORZ�� )RU� XQGDWHG
UHIHUHQFHV�� WKH� ODWHVW�HGLWLRQ�RI� WKH�QRUPDWLYH�GRFXPHQW� UHIHUUHG� WR�DSSOLHV��0HPEHUV�RI� ,(&
DQG�,62�PDLQWDLQ�UHJLVWHUV�RI�FXUUHQWO\�YDOLG�,QWHUQDWLRQDO�6WDQGDUGV�

,(&���������������2SWLFDO�ILEUH�FDEOHV�±�3DUW����3URGXFW�VSHFLILFDWLRQV

,(&���������������6DIHW\� RI� ODVHU� SURGXFWV� ±�3DUW� ��� (TXLSPHQW� FODVVLILFDWLRQ�� UHTXLUHPHQWV
DQG�XVHU
V�JXLGH
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�� 'HILQLWLRQV

)RU�WKH�SXUSRVH�RI�WKLV�SDUW�RI�,(&��������WKH�IROORZLQJ�GHILQLWLRQV�DSSO\��7KH\�DUH�LQ�DGGLWLRQ
WR�WKRVH�JLYHQ�LQ�,(&���������

���
DFFHVVLEOH�ORFDWLRQ
DQ\�SDUW�ZLWKLQ�DQ�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP�DW�ZKLFK��XQGHU�UHDVRQDEO\�IRUHVHHDEOH
FLUFXPVWDQFHV��KXPDQ�DFFHVV�WR�ODVHU�UDGLDWLRQ�LV�SRVVLEOH

���
DXWRPDWLF�SRZHU�UHGXFWLRQ
IHDWXUH�RI�DQ�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP�E\�ZKLFK�WKH�DFFHVVLEOH�SRZHU�LV�UHGXFHG�WR
D� VSHFLILHG� OHYHO� ZLWKLQ� D� VSHFLILHG� WLPH�� ZKHQHYHU� WKHUH� LV� DQ� HYHQW� ZKLFK� FRXOG� UHVXOW� LQ
KXPDQ�H[SRVXUH�WR�UDGLDWLRQ��H�J��D�ILEUH�FDEOH�EUHDN

���
HQFORVHG�V\VWHP
V\VWHP� LQ� ZKLFK�� GXULQJ� QRUPDO� RSHUDWLRQ�� WKH� RSWLFDO� UDGLDWLRQ� LV� WRWDOO\� HQFORVHG�� H�J�� E\
OLJKW�SURRI� FDELQHWV�� FRPSRQHQWV�� WRWDO� LQWHUQDO� UHIOHFWLRQ� RU� RSWLFDO� ILEUH� FDEOHV� DQG
FRQQHFWRUV

���
HQG�XVHU
SHUVRQ�RUJDQL]DWLRQ� XVLQJ� WKH� RSWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHP� LQ� WKH�PDQQHU� WKH� V\VWHP
ZDV� GHVLJQHG� WR� EH� XVHG�� 7KH� XVHU� FDQQRW� QHFHVVDULO\� FRQWURO� WKH� SRZHU� JHQHUDWHG� DQG
WUDQVPLWWHG�ZLWKLQ�WKH�V\VWHP

���
KD]DUG�OHYHO
SRWHQWLDO�KD]DUG�DW�DQ\�DFFHVVLEOH�ORFDWLRQ�ZLWKLQ�DQ�RSWLFDO� ILEUH�FRPPXQLFDWLRQ�V\VWHP��,W� LV
EDVHG� RQ� WKH� OHYHO� RI� RSWLFDO� UDGLDWLRQ� ZKLFK� FRXOG� EHFRPH� DFFHVVLEOH� LQ� UHDVRQDEO\
IRUHVHHDEOH� FLUFXPVWDQFHV�� H�J�� D� ILEUH� FDEOH� EUHDN�� ,W� LV� FORVHO\� UHODWHG� WR� WKH� ODVHU
FODVVLILFDWLRQ�SURFHGXUH�LQ�,(&��������

���
KD]DUG�OHYHO��
KD]DUG� OHYHO� �� LV� DOORFDWHG� WR� DQ\� DFFHVVLEOH� ORFDWLRQ� ZLWKLQ� DQ� RSWLFDO� ILEUH� FRPPXQLFDWLRQ
V\VWHP� DW� ZKLFK�� XQGHU� UHDVRQDEO\� IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU
UDGLDWLRQ� LQ� H[FHVV� RI� WKH� DFFHVVLEOH� HPLVVLRQ� OLPLWV� �$(/�� RI� FODVV� �� IRU� WKH� DSSOLFDEOH
ZDYHOHQJWKV�DQG�HPLVVLRQ�GXUDWLRQ�ZLOO�QRW�RFFXU

���
KD]DUG�OHYHO��
KD]DUG� OHYHO� �� LV� DOORFDWHG� WR� DQ\� DFFHVVLEOH� ORFDWLRQ� ZLWKLQ� DQ� RSWLFDO� ILEUH� FRPPXQLFDWLRQ
V\VWHP� DW� ZKLFK�� XQGHU� UHDVRQDEO\� IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU
UDGLDWLRQ�LQ�H[FHVV�RI�WKH�DFFHVVLEOH�HPLVVLRQ�OLPLWV�RI�FODVV���IRU�WKH�DSSOLFDEOH�ZDYHOHQJWKV
DQG�HPLVVLRQ�GXUDWLRQ�ZLOO�QRW�RFFXU

���
KD]DUG�OHYHO��$
KD]DUG� OHYHO��$� LV�DOORFDWHG� WR�DQ\�DFFHVVLEOH� ORFDWLRQ�ZLWKLQ�DQ�RSWLFDO� ILEUH�FRPPXQLFDWLRQ
V\VWHP� DW� ZKLFK�� XQGHU� UHDVRQDEO\� IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU
UDGLDWLRQ� LQ� H[FHVV� RI� WKH� DFFHVVLEOH� HPLVVLRQ� OLPLWV� RI� FODVV� �$� IRU� WKH� DSSOLFDEOH
ZDYHOHQJWKV�DQG�HPLVVLRQ�GXUDWLRQ�ZLOO�QRW�RFFXU
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���
KD]DUG�OHYHO�N����$
LQ� WKH� ZDYHOHQJWK� UDQJH� ���� QP� WR� �� ���� QP�� D� KD]DUG� OHYHO� N����$� LV� DOORFDWHG� WR� DQ\
DFFHVVLEOH� ORFDWLRQ�ZLWKLQ�DQ�RSWLFDO� ILEUH�FRPPXQLFDWLRQ�V\VWHP�DW�ZKLFK��XQGHU� UHDVRQDEO\
IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU� UDGLDWLRQ� LQ� H[FHVV� RI� WKH� DFFHVVLEOH
HPLVVLRQ� OLPLWV� RI� KD]DUG� OHYHO�N��� �$� IRU� WKH� DSSOLFDEOH�ZDYHOHQJWKV� DQG� HPLVVLRQ� GXUDWLRQ
ZLOO�QRW�RFFXU��)RU�SXUSRVHV�RI�WKH�N����$�KD]DUG�OHYHO�HYDOXDWLRQ��FODVV��$�$(/�WDEOH�LV�XVHG�
WKH�PLQLPXP�PHDVXUHPHQW�GLVWDQFH�VKDOO�EH� LQFUHDVHG� WR�����PP� IURP� WKH�DSSDUHQW�VRXUFH
DQG� WKH� WLPH�EDVH�XVHG�VKDOO� EH����V�� SURYLGHG� ORQJHU� YLHZLQJ�GXUDWLRQV�DUH�QRW� UHDVRQDEO\
IRUHVHHDEOH��)RU�ZDYHOHQJWKV�JUHDWHU�WKDQ�������PP��WKH�UDGLDQW�SRZHU�OLPLW�VKDOO�EH�D�IDFWRU
RI����JUHDWHU�WKDQ�IRU�FODVV��

127(�� 7KH�YDOXH�RI�N�LV�QRW�D�FRQVWDQW�DQG�QHHG�QRW�EH�FDOFXODWHG��VHH�DQQH[�$�IRU�UDWLRQDOH��

����
KD]DUG�OHYHO��%
KD]DUG� OHYHO��%� LV�DOORFDWHG� WR�DQ\�DFFHVVLEOH� ORFDWLRQ�ZLWKLQ�DQ�RSWLFDO� ILEUH�FRPPXQLFDWLRQ
V\VWHP� DW� ZKLFK�� XQGHU� UHDVRQDEO\� IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU
UDGLDWLRQ� LQ� H[FHVV� RI� WKH� DFFHVVLEOH� HPLVVLRQ� OLPLWV� RI� FODVV� �%� IRU� WKH� DSSOLFDEOH
ZDYHOHQJWKV�DQG�HPLVVLRQ�GXUDWLRQ�ZLOO�QRW�RFFXU

����
KD]DUG�OHYHO��
KD]DUG� OHYHO� �� LV� DOORFDWHG� WR� DQ\� DFFHVVLEOH� ORFDWLRQ� ZLWKLQ� DQ� RSWLFDO� ILEUH� FRPPXQLFDWLRQ
V\VWHP� DW� ZKLFK�� XQGHU� UHDVRQDEO\� IRUHVHHDEOH� FLUFXPVWDQFHV�� KXPDQ� DFFHVV� WR� ODVHU
UDGLDWLRQ� LQ� H[FHVV� RI� WKH� DFFHVVLEOH� HPLVVLRQ� OLPLWV� RI� FODVV� �%� IRU� WKH� DSSOLFDEOH
ZDYHOHQJWKV�DQG�HPLVVLRQ�GXUDWLRQ�PD\�RFFXU

����
OLJKW�HPLWWLQJ�GLRGH��/('�
DQ\� VHPLFRQGXFWRU� S�Q� MXQFWLRQ� GHYLFH� ZKLFK� FDQ� EH� PDGH� WR� SURGXFH� HOHFWURPDJQHWLF
UDGLDWLRQ� E\� UDGLDWLYH� UHFRPELQDWLRQ� LQ� WKH� VHPLFRQGXFWRU�� LQ� WKH� ZDYHOHQJWK� UDQJH� IURP
����QP� WR���PP�� �7KH�RSWLFDO� UDGLDWLRQ� LV�SURGXFHG�SULPDULO\�E\� WKH�SURFHVV�RI�VSRQWDQHRXV
HPLVVLRQ��DOWKRXJK�VRPH�VWLPXODWHG�HPLVVLRQ�PD\�EH�SUHVHQW��

����
ORFDO�RSHUDWRU�FRQWURO
DQ�RSWLFDO�FRPPXQLFDWLRQ�V\VWHP�LV�XQGHU� ORFDO�RSHUDWRU�FRQWURO� LI� WKH�RSHUDWLQJ�FRQWUROV�DQG
WKH� RSWLFDO� RXWSXW� PD\� EH� GLUHFWO\� PRQLWRUHG� VLPXOWDQHRXVO\� E\� D� VLQJOH� RSHUDWRU� ZKR� KDV
FRQWURO�RYHU�WKH�SRWHQWLDO�KXPDQ�DFFHVV�WR�RSWLFDO�UDGLDWLRQ

����
ORFDWLRQ�ZLWK�FRQWUROOHG�DFFHVV
ORFDWLRQ� ZKHUH� DFFHVV� WR� WKH� SURWHFWLYH� KRXVLQJ� �HQFORVXUH�� LV� FRQWUROOHG� DQG� LV� DFFHVVLEOH
RQO\� WR� DXWKRUL]HG� SHUVRQV� ZKR� KDYH� UHFHLYHG� DGHTXDWH� WUDLQLQJ� LQ� ODVHU� VDIHW\� DQG� WKH
VHUYLFLQJ�RI�WKH�V\VWHP�LQYROYHG��([DPSOHV�LQFOXGH�RSWLFDO�FDEOH�GXFWV�DQG�VZLWFKLQJ�FHQWUHV

����
ORFDWLRQ�ZLWK�UHVWULFWHG�DFFHVV
ORFDWLRQ�ZKHUH�DFFHVV� WR� WKH�SURWHFWLYH�KRXVLQJ��HQFORVXUH�� LV� UHVWULFWHG�DQG�QRW�RSHQ� WR� WKH
SXEOLF��([DPSOHV�LQFOXGH�LQGXVWULDO�DQG�FRPPHUFLDO�SUHPLVHV

����
ORFDWLRQ�ZLWK�XQUHVWULFWHG�DFFHVV
ORFDWLRQ�ZKHUH�DFFHVV�WR�WKH�SURWHFWLYH�KRXVLQJ��HQFORVXUH��LV�XQUHVWULFWHG��([DPSOHV�LQFOXGH
GRPHVWLF�SUHPLVHV�DQG�SUHPLVHV�RSHQ�WR�WKH�SXEOLF
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����
PDQXIDFWXUHU
RUJDQL]DWLRQ�LQGLYLGXDO� ZKR� DVVHPEOHV� RSWLFDO� GHYLFHV� DQG� RWKHU� FRPSRQHQWV� LQ� RUGHU� WR
FRQVWUXFW�RU�PRGLI\�DQ�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP

����
RSHUDWLQJ�RUJDQL]DWLRQ
RUJDQL]DWLRQ�LQGLYLGXDO� ZKR� LV� UHVSRQVLEOH� IRU� WKH� LQVWDOODWLRQ� DQG�RU� RSHUDWLRQ� RI� DQ� RSWLFDO
ILEUH�FRPPXQLFDWLRQ�V\VWHP

����
RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP
HQJLQHHUHG� DVVHPEO\� IRU� WKH� JHQHUDWLRQ�� WUDQVIHUHQFH� DQG� UHFHSWLRQ� RI� RSWLFDO� UDGLDWLRQ
DULVLQJ� IURP� ODVHUV�� LQ�ZKLFK� WKH� WUDQVIHUHQFH� LV�E\�PHDQV�RI�RSWLFDO� ILEUH� IRU� FRPPXQLFDWLRQ
DQG�RU�FRQWURO�SXUSRVHV

����
UHDVRQDEO\�IRUHVHHDEOH�HYHQW
HYHQW� WKH�RFFXUUHQFH�RI�ZKLFK�XQGHU�JLYHQ�FLUFXPVWDQFHV�FDQ�EH�SUHGLFWHG� IDLUO\�DFFXUDWHO\�
DQG�WKH�RFFXUUHQFH�SUREDELOLW\�RU�IUHTXHQF\�RI�ZKLFK�LV�QRW�ORZ�RU�YHU\�ORZ�

([DPSOHV� RI� UHDVRQDEO\� IRUHVHHDEOH� HYHQWV� PLJKW� LQFOXGH� WKH� IROORZLQJ�� FRPSRQHQW� IDLOXUH�
ILEUH� FDEOH� EUHDN�� RSWLFDO� FRQQHFWRU� GLVFRQQHFWLRQ�� RSHUDWRU� HUURU� RU� LQDWWHQWLRQ� WR� VDIH
ZRUNLQJ�SUDFWLFHV�

5HFNOHVV� XVH� RU� XVH� IRU� FRPSOHWHO\� LQDSSURSULDWH� SXUSRVHV� LV� QRW� WR� EH� FRQVLGHUHG� DV� D
UHDVRQDEO\�IRUHVHHDEOH�HYHQW

����
SURWHFWHG�FDEOH
D�FDEOH�LQ�ZKLFK�WKH�ILEUH�RU�ILEUHV�DUH�FRQWDLQHG�ZLWKLQ�D�UREXVW�VKHDWK�ZKLFK�SHUPLWV�QRUPDO
KDQGOLQJ�ZLWKRXW�EUHDNDJH�DQG�RU�H[SRVXUH�RI�WKH�ILEUH�HQGV��6HH�DOVR���������DQG�DQQH[�%

����
VXEDVVHPEO\
DQ\�GLVFUHWH�XQLW�RI�DQ�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP�ZKLFK�FRQWDLQV�DQ�RSWLFDO�HPLWWHU�RU
RSWLFDO�DPSOLILHU

�� 0DQXIDFWXULQJ�UHTXLUHPHQWV

���� (QJLQHHULQJ�VSHFLILFDWLRQV

������ *HQHUDO�UHPDUNV

2SWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� UHTXLUH� FHUWDLQ� EXLOW�LQ� VDIHW\� IHDWXUHV�� GHSHQGLQJ� RQ
WKHLU�KD]DUG�OHYHO��7KH�PDQXIDFWXUHU�RI� WKH�RSWLFDO� ILEUH�FRPPXQLFDWLRQ�V\VWHP�LV�UHVSRQVLEOH
IRU�WKH�DOORFDWLRQ�RI�WKH�KD]DUG�OHYHO�DQG�IRU�FRPSOLDQFH�ZLWK�WKH�PDQXIDFWXULQJ�UHTXLUHPHQWV�
7KHVH�UHTXLUHPHQWV�DUH�VXPPDUL]HG�LQ�DQQH[�%�

:KHQHYHU� DOWHUDWLRQV� ZKLFK� PD\� DIIHFW� KD]DUG� OHYHOV� DUH� PDGH� WR� WKH� RSWLFDO� ILEUH
FRPPXQLFDWLRQ� V\VWHP�� WKH� SHUVRQ� RU� RUJDQL]DWLRQ� SHUIRUPLQJ� VXFK� D� PRGLILFDWLRQ� VKDOO
UHDVVHVV�WKH�KD]DUG�OHYHOV�E\�FDUU\LQJ�RXW�WHVWV�DQG�PHDVXUHPHQWV��ZKHUHYHU�DSSURSULDWH��IRU
HQVXULQJ�FRPSOLDQFH�DQG��ZKHUH�WKH�KD]DUG�OHYHO�KDV�FKDQJHG��UHODEHOOLQJ�
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0DQXIDFWXUHUV�RI�UHDG\�IRU�XVH�RSWLFDO� ILEUH�FRPPXQLFDWLRQ�V\VWHPV�ZKLFK�DUH�WR�EH�VXSSOLHG
WR� HQG�XVHUV� DUH� UHVSRQVLEOH� IRU� DVVHVVLQJ� WKH� KD]DUG� OHYHOV� RI� WKH� RSWLFDO� V\VWHP�XQGHU� DOO
UHDVRQDEO\�IRUHVHHDEOH�FLUFXPVWDQFHV�DQG�IRU�FRPSOLDQFH�ZLWK�WKH�DSSURSULDWH�PDQXIDFWXULQJ
DQG�VDIHW\�UHTXLUHPHQWV�

0DQXIDFWXUHUV�RI� UHDG\�IRU�XVH�RSWLFDO� WUDQVPLVVLRQ�VXEDVVHPEOLHV�ZKLFK�DUH� LQWHQGHG� WR�EH
XVHG� RQO\� DV� SDUW� RI� DQ� 2)&6� QHHG� QRW� FODVVLI\� VXFK� HTXLSPHQW� EXW� DUH� UHVSRQVLEOH� IRU
DVVHVVLQJ� WKH� KD]DUG� OHYHOV� RI� WKH� RSWLFDO� V\VWHP� XQGHU� DOO� UHDVRQDEO\� IRUHVHHDEOH
FLUFXPVWDQFHV� DQG� IRU� WKH� FRPSOLDQFH� ZLWK� WKH� DSSURSULDWH� PDQXIDFWXULQJ� DQG� VDIHW\
UHTXLUHPHQWV�

)RU� RWKHU� RSWLFDO� FRPPXQLFDWLRQ� V\VWHPV�� WKH� RSHUDWLQJ� RUJDQL]DWLRQ� KDV� WKH� XOWLPDWH
UHVSRQVLELOLW\�IRU�WKH�VDIHW\�RI�WKH�V\VWHP��7KLV�LQFOXGHV�HVSHFLDOO\�

± WKH�LGHQWLILFDWLRQ�RI�WKH�ORFDWLRQ�W\SH�DW�DOO�VXEGLYLVLRQV�RI�WKH�HQWLUH�WUDQVPLVVLRQ�SDWK�

± WKH�DVVHVVPHQW�RI�KD]DUG� OHYHO�DW�DQ\�DFFHVVLEOH� ORFDWLRQ� LQ� WKH�FDVH�RI� UHDVRQDEO\� IRUH�
VHHDEOH�HYHQWV�

± DVVXULQJ�FRPSOLDQFH�ZLWK�WKH�PDQXIDFWXULQJ�DQG�VDIHW\�UHTXLUHPHQWV�

2SWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� WKDW� DOVR� WUDQVPLW� HOHFWULFDO� SRZHU� VKDOO� PHHW� WKH
UHTXLUHPHQWV�RI�WKLV�VWDQGDUG�LQ�DGGLWLRQ�WR�DQ\�DSSOLFDEOH�HOHFWULFDO�VWDQGDUG�

������ &DEOH�GHVLJQ

7KH�PHFKDQLFDO�GHVLJQ�RI�RSWLFDO�ILEUH�FDEOHV�VKDOO�EH�VSHFLILHG�DFFRUGLQJ�WR�WKH�KD]DUG�OHYHO
DQG�ORFDWLRQ��VHH�FODXVH�'���IRU�H[DPSOHV��

,I�VXFK�FDEOHV�DUH�QRW�DW�D�FRQWUROOHG�ORFDWLRQ�

��������� ,Q�DOO�V\VWHPV��WKH�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�WKH�LQGLYLGXDO�VLQJOH�RU�PXOWLSOH�ILEUH
FDEOH�VKDOO�EH�QRW�OHVV�WKDQ�WKRVH�UHTXLUHG�E\�,(&���������

��������� /RFDWLRQV� ZLWK� KD]DUG� OHYHOV� LQ� H[FHVV� RI� �$� VKDOO� KDYH� WKH� DERYH� FDEOH
UHTXLUHPHQWV�ZLWK�IXUWKHU�DQG�DGHTXDWH�PHFKDQLFDO�SURWHFWLRQ�

������ &DEOH�FRQQHFWRUV

��������� $OO� V\VWHPV� RSHUDWLQJ� LQ� XQUHVWULFWHG� ORFDWLRQV� LQ� ZKLFK� FDEOH� FRQQHFWRUV� DUH
DFFHVVLEOH�UHTXLUH�WKH�XVH�RI�D�WRRO�IRU�GLVFRQQHFWLRQ�LI�KD]DUG�OHYHO���FDQ�EH�H[FHHGHG�

��������� $OO� V\VWHPV� RSHUDWLQJ� LQ� UHVWULFWHG� ORFDWLRQV� LQ� ZKLFK� FDEOH� FRQQHFWRUV� DUH
DFFHVVLEOH�UHTXLUH�WKH�XVH�RI�D�WRRO�IRU�GLVFRQQHFWLRQ�LI�KD]DUG�OHYHO��$�FDQ�EH�H[FHHGHG�

��������� $OO� V\VWHPV� RSHUDWLQJ� LQ� FRQWUROOHG� ORFDWLRQV� LQ� ZKLFK� FDEOH� FRQQHFWRUV� DUH
DFFHVVLEOH�UHTXLUH�WKH�XVH�RI�D�WRRO�IRU�GLVFRQQHFWLRQ�LI�KD]DUG�OHYHO�N����$�FDQ�EH�H[FHHGHG�

��������� 7KH� SRVLWLRQLQJ� RI� WKH� FRQQHFWRU� LQ� D� ZD\� WKDW� SUHYHQWV� KXPDQ� DFFHVV� WR� D� KLJKHU
KD]DUG�OHYHO�LV�DQ�DFFHSWDEOH�IHDWXUH�WR�HQVXUH�WKDW�WKHVH�UHTXLUHPHQWV�DUH�PHW�

������ $XWRPDWLF�SRZHU�UHGXFWLRQ

$XWRPDWLF�SRZHU�UHGXFWLRQ�PD\�EH�XVHG�WR�FRQWURO�WKH�KD]DUG�OHYHOV�GHILQHG�LQ�����WR������

���� /DEHOOLQJ

������� 2SWLFDO�ILEUH�FDEOHV�VKRXOG�FDUU\�DSSURSULDWH�PDUNLQJV�WR�GLVWLQJXLVK�WKHP�IURP�FDEOHV
FRQWDLQLQJ�RWKHU�VHUYLFHV��H�J��HOHFWULFLW\�
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������� 6OHHYLQJ��D�WDJ�RU�D�WDSH�VKDOO�EH�DVVRFLDWHG�ZLWK�HDFK�RSWLFDO�FRQQHFWRU�LI� WKH�KD]DUG
OHYHO�DW�WKH�ORFDWLRQ�LV�LQ�H[FHVV�RI�KD]DUG�OHYHO����7KH�VOHHYLQJ��WDJ�RU�WDSH�VKDOO�EH�FRORXUHG
\HOORZ�� ZLWK� WKH� ZDUQLQJ� ODEHO� DFFRUGLQJ� WR� ILJXUH� ��� RI� ,(&��������� DQG� WKH� KD]DUG� OHYHO
QXPEHU� LQFRUSRUDWHG� LQ� WKH� H[SODQDWRU\� ODEHO� DFFRUGLQJ� WR� ILJXUH� ��� RI� ,(&���������� ERWK
ODEHOV�DSSURSULDWHO\�UHGXFHG�LQ�VL]H�

������� *URXSV� RI� FRQQHFWRUV� VXFK� DV� SDWFK� SDQHOV� PD\� EH� ODEHOOHG� DV� D� JURXS�� ZLWK� MXVW� D
VLQJOH� FOHDUO\� YLVLEOH� ORFDWLRQ� KD]DUG� ODEHO� UDWKHU� WKDQ� KDYLQJ� HDFK� FRQQHFWRU� LQGLYLGXDOO\
ODEHOOHG�� ,I�D�JURXS�RI�FRQQHFWRUV� LV�HQFORVHG�ZLWKLQ�D�ER[��D� ODEHO�VKDOO�EH�FOHDUO\�YLVLEOH�ERWK
EHIRUH�DQG�DIWHU�WKH�DFFHVV�SDQHO�LV�RSHQHG��ZKLFK�PD\�UHTXLUH�WKH�XVH�RI�PRUH�WKDQ�RQH�ODEHO�

���� 3URYLVLRQ�RI�LQIRUPDWLRQ

0DQXIDFWXUHUV� RI� UHDG\�IRU�XVH� RSWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� DQG� PDQXIDFWXUHUV� RI
UHDG\�IRU�XVH� VXEDVVHPEOLHV� VKDOO� SURYLGH� WKH� RSHUDWLQJ� RUJDQL]DWLRQ� ZLWK� WKH� IROORZLQJ
LQIRUPDWLRQ��ZKHUH�DSSOLFDEOH�

D� DQ�DGHTXDWH�GHVFULSWLRQ�RI� WKH�HQJLQHHULQJ�GHVLJQ� IHDWXUHV� LQFRUSRUDWHG� LQWR� WKH�SURGXFW
WR�SUHYHQW�DFFHVV�WR�KD]DUGRXV�OHYHOV�RI�RSWLFDO�UDGLDWLRQ�

E� DGHTXDWH� LQVWUXFWLRQV� IRU� SURSHU� DVVHPEO\�� PDLQWHQDQFH� DQG� VDIH� XVH�� LQFOXGLQJ� FOHDU
ZDUQLQJV� FRQFHUQLQJ� WKH� SUHFDXWLRQV� WR� EH� WDNHQ� LQ� RUGHU� WR� DYRLG� SRVVLEOH� H[SRVXUH� WR
KD]DUGRXV�UDGLDWLRQ�

F� D�VWDWHPHQW��LQ�6,�XQLWV��RI�WKH�SRZHU�SURSDJDWLQJ�LQ�WKH�ILEUH�DW�DOO�ORFDWLRQV�LQ�WKH�V\VWHP�
WRJHWKHU� ZLWK� WKH� SXOVH� GXUDWLRQ� DQG� SXOVH� UHSHWLWLRQ� IUHTXHQF\�� RU� WKH� PD[LPXP
PRGXODWLRQ� IUHTXHQF\�� 7KH� FXPXODWLYH� PHDVXUHPHQW� XQFHUWDLQW\� DQG� DQ\� H[SHFWHG
YDULDWLRQ�LQ�WKH�PHDVXUHG�TXDQWLWLHV�DW�DQ\�WLPH�DIWHU�PDQXIDFWXUH�VKDOO�DOVR�EH�SURYLGHG�

G� D�VWDWHPHQW�RI�WKH�UDQJH�RI�RSHUDWLQJ�ZDYHOHQJWK�V��ZLWKLQ�WKH�RSWLFDO�ILEUH�FRPPXQLFDWLRQ
V\VWHP�DW� WKH� WLPH�RI�PDQXIDFWXUH�DQG�XQGHU�VSHFLILHG�FRQGLWLRQV�DV�ZHOO�DV� WKH�UDQJH�RI
HPLVVLRQ�ZDYHOHQJWKV�H[SHFWHG�GXULQJ�QRUPDO�RSHUDWLRQ�DW�DQ\�WLPH�DIWHU�PDQXIDFWXUH�

H� WKH�UHDFWLRQ�WLPH�RI�DQ\�DXWRPDWLF�SRZHU�UHGXFWLRQ�V\VWHP�

I�� OHJLEOH� UHSURGXFWLRQV� �LQ� DSSURSULDWH� FRORXUV� RU� LQ� EODFN� DQG� ZKLWH�� RI� DOO� WKH� ODEHOV� DQG
KD]DUG�ZDUQLQJV�WR�EH�GLVSOD\HG�DW�ORFDWLRQV�ZLWKLQ�DQ�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP
RU�VXEDVVHPEO\��DV�DSSURSULDWH�

J� D�FOHDU�LQGLFDWLRQ�RI�DOO�ORFDWLRQV�RI�DSHUWXUHV�DQG�ILEUH�FRQQHFWRUV�

K� D�OLVWLQJ�RI�FRQWUROV��DGMXVWPHQWV�DQG�SURFHGXUHV�IRU�RSHUDWLRQ�DQG�PDLQWHQDQFH��LQFOXGLQJ
D�ZDUQLQJ��ZKHUH�DSSURSULDWH�

L� DGYLFH� RQ� VDIH� RSHUDWLQJ� SURFHGXUHV�� DQG� ZDUQLQJV� FRQFHUQLQJ� NQRZQ� PDOSUDFWLFHV�
PDOIXQFWLRQV�DQG�KD]DUGRXV� IDLOXUH�PRGHV��:KHUH�PDLQWHQDQFH�SURFHGXUHV� DUH� GHWDLOHG�
WKH\� VKDOO�� ZKHUHYHU� SRVVLEOH�� LQFOXGH� H[SOLFLW� LQVWUXFWLRQV� RQ� WKH� VDIH� SURFHGXUHV� WR� EH
IROORZHG�

M� ZKHUH� LQVWDOODWLRQ� RU� VHUYLFLQJ� UHTXLUHV� WKDW� DQ� DXWRPDWLF� SRZHU� UHGXFWLRQ� V\VWHP� LV
RYHUULGGHQ�� LQIRUPDWLRQ� WR� HQDEOH� WKH� RSHUDWLQJ� RUJDQL]DWLRQ� WR� VSHFLI\� D� VDIH� V\VWHP� RI
ZRUN�DW�VXFK� WLPHV��DQG�D�VDIH�SURFHGXUH� IRU� WKH� UHLQVWDWLQJ�DQG�VDIH� WHVWLQJ�RI� WKH�DXWR�
PDWLF�SRZHU�UHGXFWLRQ�V\VWHP�

N� DQ\�RWKHU�LQIRUPDWLRQ�UHOHYDQW�WR�WKH�VDIH�XVH�RI�WKH�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP�RU
VXEDVVHPEO\��DV�DSSURSULDWH�
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���� $VVHVVPHQW�RI�KD]DUG�OHYHO

������� 7KH�KD]DUG� OHYHO� LV�GHWHUPLQHG�E\� WKH�PHDVXUHPHQW�RI� RSWLFDO� UDGLDWLRQ�DFFHVVLEOH� LQ
DQ\�UHDVRQDEO\� IRUHVHHDEOH�HYHQW��7KH�PHWKRGV� IRU� WKH�GHWHUPLQDWLRQ�RI�FRPSOLDQFH�ZLWK� WKH
VSHFLILHG� UDGLDWLRQ� OLPLW� YDOXHV� DUH� WKH� VDPH� DV� WKRVH� GHVFULEHG� IRU� FODVVLILFDWLRQ� LQ
,(&���������� 0HDVXUHPHQWV� QHHG� WR� EH� WDNHQ� XQGHU� WKH� DSSURSULDWH� FRQGLWLRQV�� H�J�
VLPXODWHG� ILEUH�FDEOH�EUHDN��DQG�VKDOO�EH�EDVHG�RQ� WKH�UHOHYDQW�FODXVHV� LQ� ,(&����������7KH
DVVHVVPHQW�RI�WKH�KD]DUG�OHYHO�VKDOO�WDNH�SODFH�

± ��V�DIWHU�WKH�UHDVRQDEO\�IRUHVHHDEOH�HYHQW�IRU�XQUHVWULFWHG�ORFDWLRQV��XQOHVV�PHDVXUHPHQW
DW�D�ODWHU�WLPH�ZRXOG�UHVXOW�LQ�D�ODUJHU�H[SRVXUH�

± ��V� DIWHU� WKH� UHDVRQDEO\� IRUHVHHDEOH� HYHQW� IRU� UHVWULFWHG� DQG� FRQWUROOHG� ORFDWLRQV�� XQOHVV
PHDVXUHPHQW�DW�D�ODWHU�WLPH�ZRXOG�UHVXOW�LQ�D�ODUJHU�H[SRVXUH�

,Q� FLUFXPVWDQFHV� ZKHUH� LW� LV� GLIILFXOW� WR� FDUU\� RXW� GLUHFW� PHDVXUHPHQWV�� DQ� DVVHVVPHQW� RI
KD]DUG� OHYHO� EDVHG� RQ� FDOFXODWLRQV� PD\� EH� DFFHSWDEOH�� )RU� H[DPSOH�� WKH� NQRZOHGJH� RI� WKH
ODVHU� SRZHU� DQG� ILEUH� DWWHQXDWLRQ�PD\� DOORZ� DQ� DVVHVVPHQW� RI� WKH� KD]DUG� DW� DQ\� SDUWLFXODU
ORFDWLRQ�

������� $GGLWLRQDOO\��IRU�ORFDWLRQV�ZLWK�D�KD]DUG�OHYHO� ORZHU�WKDQ�WKDW�ZKLFK�ZRXOG�EH�DVVLJQHG
LI�QR�DXWRPDWLF�SRZHU�UHGXFWLRQ�ZHUH�HPSOR\HG��WKH�LUUDGLDQFH�RU�UDGLDQW�H[SRVXUH�GXULQJ�WKH
PD[LPXP�WLPH� WR� UHDFK� WKH� ORZHU�KD]DUG� OHYHO�VSHFLILHG� LQ������� ���V� IRU�XQUHVWULFWHG����V� IRU
UHVWULFWHG� RU� FRQWUROOHG� ORFDWLRQV�� VKDOO� QRW� H[FHHG� WKH� LUUDGLDQFH� RU� UDGLDQW� H[SRVXUH� OLPLWV
�03(�� IRU� WKH� FRUUHVSRQGLQJ� FRQGLWLRQV� OLVWHG� LQ� WDEOH� ��� 7KH�PHDVXUHPHQW� DSHUWXUH� IRU� WKH
03(� DW� ��V�� IRU� ZDYHOHQJWKV� JUHDWHU� WKDQ� RU� HTXDO� WR� ������QP�� VKDOO� EH� ����PP� IRU� WKLV
VXEFODXVH�RQO\�

7KH�UHVWDUW�RI�VXFK�V\VWHPV�VKDOO�QRW�WDNH�SODFH�IRU�DQRWKHU�����V�PLQXV�WKH�UHGXFWLRQ�WLPH�LQ
VHFRQGV��XQOHVV�WKH�FRQWLQXLW\�RI�WKH�OLQN�FDQ�EH�DVVXUHG�

127(�� 7KH�����V�LQWHUYDO�LV�WKH�WLPH�EDVH�IRU�FODVVLILFDWLRQ�RI�LQYLVLEOH�LQIUD�UHG�UDGLDWLRQ�IRU�XQLQWHQWLRQDO�YLHZLQJ�

7DEOH���±�$VVHVVPHQW�RI�KD]DUG�OHYHO�GXULQJ�VKXWGRZQ�WLPH
IRU�V\VWHPV�HPSOR\LQJ�DXWRPDWLF�SRZHU�UHGXFWLRQ��VHH�������

/LPLWLQJ�DSHUWXUH/RFDWLRQ�W\SH 0D[LPXP�WLPH�WR�UHDFK
ORZHU�KD]DUG�OHYHO

�([SRVXUH�WLPH�EDVLV
IRU�������

����QP�WR
������QP

ZDYHOHQJWKV

2WKHU
ZDYHOHQJWKV

'LVWDQFH
IURP�DSHUWXUH

WR�ILEUH

8QUHVWULFWHG ��V ��PP ��PP ����PP

5HVWULFWHG ��V ��PP ����PP ����PP

&RQWUROOHG ��V ��PP ����PP ����PP

������� 7HVWV�VKDOO�EH�FDUULHG�RXW�XQGHU�UHDVRQDEO\�IRUHVHHDEOH�IDXOW�FRQGLWLRQV�

,Q�VRPH�FRPSOH[�V\VWHPV��H�J��ZKHUH�WKH�RSWLFDO�RXWSXW�LV�GHSHQGHQW�RQ�WKH�LQWHJULW\�RI�RWKHU
FRPSRQHQWV�DQG�WKH�SHUIRUPDQFH�RI�FLUFXLW�GHVLJQ�DQG�VRIWZDUH��� LW�PD\�EH�QHFHVVDU\�WR�XVH
RWKHU�UHFRJQL]HG�PHWKRGV�IRU�KD]DUG�VDIHW\�DVVHVVPHQW��VHH�DQQH[�&��
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������� )RU� RSWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� ZLWK� DXWRPDWLF� SRZHU� UHGXFWLRQ�� WKH� KD]DUG
OHYHO� ZLOO� EH� GHWHUPLQHG� E\� WKH� QRUPDO� OHYHO� RI� SRZHU� LQ� WKH� ILEUH� DQG� WKH� VSHHG� RI� WKH
DXWRPDWLF�SRZHU�UHGXFWLRQ��7KH�VSHHG�RI�SRZHU�UHGXFWLRQ�UHTXLUHG�WR�REWDLQ�D�VSHFLILF�KD]DUG
OHYHO� FDQ� EH� GHWHUPLQHG� IURP� WKH�$(/� WDEOHV� LQ� ,(&���������� )RU� H[DPSOH�� D�UHODWLYHO\� KLJK
RSWLFDO� SRZHU� OHYHO� RQ� D� ILEUH� WRJHWKHU� ZLWK� D� KLJK� VSHHG� DXWRPDWLF� SRZHU� UHGXFWLRQ� FRXOG
KDYH� WKH� VDPH� KD]DUG� OHYHO� DV� D� UHODWLYHO\� ORZ� RSWLFDO� SRZHU� RQ� WKH� ILEUH� WRJHWKHU� ZLWK� D
VORZHU�DXWRPDWLF�SRZHU�UHGXFWLRQ�

���� 5HTXLUHPHQWV�IRU�LQVWDOODWLRQ

������� 2SWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� RSHUDWLQJ� LQ� XQUHVWULFWHG� ORFDWLRQV� VKDOO� KDYH� D
KD]DUG�OHYHO�RI������RU��$�

������� 2SWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� RSHUDWLQJ� LQ� UHVWULFWHG� ORFDWLRQV� VKDOO� KDYH
D�KD]DUG�OHYHO�RI��������$�RU�N����$�

������� 2SWLFDO� ILEUH� FRPPXQLFDWLRQ� V\VWHPV� RSHUDWLQJ� LQ� FRQWUROOHG� ORFDWLRQV� VKDOO� KDYH� D
KD]DUG�OHYHO�RI��������$��N����$�RU��%�

������� 1R�RSWLFDO�ILEUH�FRPPXQLFDWLRQ�V\VWHP�VKDOO�KDYH�ORFDWLRQV�ZLWK�D�KD]DUG�OHYHO�RI���

���� 5HTXLUHPHQWV�IRU�UHVWDUW�SXOVHV

5HVWDUW� SXOVHV� XVHG� DIWHU� DXWRPDWLF� SRZHU� VKXWGRZQ� VKDOO� EH� OLPLWHG� WR� KD]DUG� OHYHO� �� LQ
XQUHVWULFWHG� ORFDWLRQV�� KD]DUG� OHYHO� �$� LQ� UHVWULFWHG� ORFDWLRQV� DQG� KD]DUG� OHYHO� N� �� �$� LQ
FRQWUROOHG�ORFDWLRQV�

�� *XLGDQFH�IRU�VHUYLFH�DQG�PDLQWHQDQFH

���� 7HVWV�DQG�PHDVXUHPHQWV

������� 7HVWV��PHDVXUHPHQWV� DQG� RSHUDWLRQV� LQ� FDEOH� GXFWV� DQG� VZLWFKLQJ� FHQWUHV� VKRXOG� EH
FRQVLGHUHG�DV�VHUYLFH�RU�PDLQWHQDQFH�RSHUDWLRQV��:KHUHYHU�SRVVLEOH��GLDJQRVWLF�WHVWV�VKRXOG
EH� FDUULHG� RXW� LQ� VXFK� D�ZD\� DV� QRW� WR� LQFUHDVH� WKH� KD]DUG� OHYHO� DW� DQ\� ORFDWLRQ�� ,W� PD\� EH
QHFHVVDU\�WR�KDYH�DGPLQLVWUDWLYH�FRQWUROV�ZKLFK��LQ�VRPH�FDVHV��PD\�LQYROYH�D�SHUPLW�WR�ZRUN
V\VWHP�� :KHQ� FRQQHFWLQJ� WHVW� HTXLSPHQW�� GXH� UHJDUG� VKRXOG� EH� JLYHQ� WR� HVWDEOLVKLQJ� WKH
DFWXDO�SRZHU�OHYHOV�LQWURGXFHG�LQWR�WKH�V\VWHP�LQ�DVVHVVLQJ�WKH�KD]DUG�

������� 7KHUH� VKDOO� EH� FOHDUO\� GHILQHG� FRQGLWLRQV� XQGHU� ZKLFK� DXWRPDWLF� SRZHU� UHGXFWLRQ
IDFLOLWLHV�PD\�EH�RYHUULGGHQ�

:KHQ�RYHUULGGHQ��WKH�KD]DUG�OHYHO�VKDOO�EH�UHDVVHVVHG�E\�WKH�RSHUDWLQJ�RUJDQL]DWLRQ�DQG�WKH
DSSURSULDWH�VDIHW\�SUHFDXWLRQV�GHVFULEHG� LQ�����DQG� LWV�DVVRFLDWHG�VXEFODXVHV�VKDOO�EH� WDNHQ
DV�DSSURSULDWH�WR�WKH�UHDVVHVVHG�KD]DUG�OHYHO�

������� $Q\�YLHZLQJ�RSWLFV�IRU�ILEUH�H[DPLQDWLRQ�DQG�VSOLFLQJ�VKRXOG�UHGXFH�H[SRVXUH�WR�EHORZ
WKH� UHOHYDQW� PD[LPXP� SHUPLVVLEOH� H[SRVXUH� �03(�� DQG� VKRXOG� EH� DSSURYHG� IRU� XVH� E\� WKH
RSHUDWLQJ�RUJDQL]DWLRQ�

������� :KHUHYHU� UHDVRQDEO\� SUDFWLFDO�� VHUYLFLQJ�� PDLQWHQDQFH� DQG� UHSDLU� VKRXOG� EH� FDUULHG
RXW�ZLWK� QR� SRZHU� SURSDJDWLQJ� LQ� WKH� ILEUH�� RWKHUZLVH� WKH� V\VWHP� VKRXOG� EH� RSHUDWHG� DW� WKH
ORZHVW�SRZHU�FRQVLVWHQW�ZLWK�WKH�QHHG�
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������� 7KH� V\VWHP�RSHUDWLQJ� RUJDQL]DWLRQ� VKDOO� HVWDEOLVK� WKDW�ZRUN� SUDFWLFHV� SUHYHQW� KXPDQ
H[SRVXUH�WR�UDGLDWLRQ�LQ�H[FHVV�RI�WKH�UHOHYDQW�03(�

���� 6DIHW\�SUHFDXWLRQV

������ *HQHUDO�UHPDUNV

��������� ,Q� ORFDWLRQV� ZKHUH�� GXULQJ� VHUYLFH� RU� PDLQWHQDQFH�� UDGLDWLRQ� OHYHOV� LQ� H[FHVV� RI
FODVV��$�PD\�EH�HQFRXQWHUHG��H�J��GXULQJ�VZLWFKLQJ�� LQ�FRQWUROOHG� ORFDWLRQV���DSSURSULDWH�H\H
SURWHFWLRQ�VKRXOG�EH�SURYLGHG�

��������� %HIRUH� ZRUNLQJ� RQ� DQ\� RSWLFDO� ILEUH� FDEOH� RU� V\VWHP�� WKH� VWDII� VKRXOG� FKHFN� WKH
RSHUDWLQJ� VWDWXV� DQG� KD]DUG� OHYHO�� ,Q� WKH� FDVH� RI� V\VWHPV� WKDW� DUH� LQVWDOOHG� DQG� DFWLYDWHG�
WKLV�ZLOO�EH�LQGLFDWHG�E\�WKH�DSSURSULDWH�KD]DUG�OHYHO�ZDUQLQJ�ODEHOV��'XULQJ�LQVWDOODWLRQ��WKHVH
ODEHOV�PD\�QRW�KDYH�EHHQ�SURYLGHG�\HW�DQG�� LQ� WKHLU�DEVHQFH��SUHFDXWLRQV�DSSURSULDWH� WR� WKH
FODVVLILFDWLRQ�RI� DQ\� WHVW� HTXLSPHQW� FRQWDLQLQJ�RSWLFDO� VRXUFHV� FRQQHFWHG� WR� WKH� ILEUH� VKRXOG
EH�XVHG�

��������� 'XULQJ� WKH� LQVWDOODWLRQ� RU� WHVWLQJ� RI� DQ� RSWLFDO� ILEUH� FDEOH� RU� QHWZRUN�� RQO\� WHVW
HTXLSPHQW�RI�ODVHU�FODVV������RU��$�VKRXOG�EH�XVHG�

,I�� LQ� D� SDUWLFXODU� LQVWDQFH�� LW� LV� HVVHQWLDO� WR� XVH� WHVW� HTXLSPHQW� RI� D� KLJKHU� FODVV�� WKH
DFFHVVLEOH� ILEUH� HQGV� DQG� FRQQHFWRUV� DW� DOO� ORFDWLRQV� VKRXOG� EH� VHFXUHG� DQG� ODEHOOHG� ZLWK
WKH�DSSURSULDWH�KD]DUG�OHYHO�EHIRUH�WHVWLQJ�SURFHHGV�

��������� (QWU\�SRLQWV�WR�FRQWUROOHG�DUHDV�ZLWK�D�KD]DUG�OHYHO�RI�N����$�DQG�DERYH�VKDOO�KDYH�

± D�VLJQ�EHDULQJ� WKH�ZDUQLQJ� ODEHO�DFFRUGLQJ� WR� ILJXUH���� LQ� ,(&���������DQG� LQGLFDWLQJ� WKH
KD]DUG� OHYHO� QXPEHU� LQFRUSRUDWHG� LQ� WKH� H[SODQDWRU\� ODEHO� DFFRUGLQJ� WR� ILJXUH� ��� RI
,(&���������

± D� VLJQ� OLPLWLQJ� DFFHVV� WR� DXWKRUL]HG� SHUVRQV� RQO\� DQG� H[SODLQLQJ� WKH� H[LVWHQFH� RI� D
SRWHQWLDO�KD]DUG�

��������� (DFK�SHUVRQ�HQJDJHG�LQ�WKH�LQVWDOODWLRQ�RU�VHUYLFH�RI�DQ�RSWLFDO�ILEUH�FDEOH�RU�V\VWHP
VKRXOG�

± REVHUYH� DOO� UXOHV�� SURFHGXUHV� DQG� SUDFWLFHV� HVWDEOLVKHG� IRU� WKH� VDIH� RSHUDWLRQ� RI� RSWLFDO
ILEUH�FRPPXQLFDWLRQ�V\VWHPV�

± LPPHGLDWHO\� QRWLI\� WKH� VXSHUYLVRU� RI� FRQGLWLRQV� RU� SUDFWLFHV� WKDW� KDYH� WKH� SRWHQWLDO� WR
FDXVH�SHUVRQQHO�LQMXU\�RU�SURSHUW\�GDPDJH�

± LPPHGLDWHO\�UHSRUW�WR�WKH�VXSHUYLVRU�DQ\�NQRZQ�RU�VXVSHFWHG�DEQRUPDO�H[SRVXUH�WR�RSWLFDO
UDGLDWLRQ�

������ 3UHFDXWLRQV�LQ�ORFDWLRQV�ZLWK�KD]DUG�OHYHOV�JUHDWHU�WKDQ�KD]DUG�OHYHO��

��������� 2QO\� WKH� VWDII� ZKR� KDYH� DWWHQGHG� DQ� RSWLFDO� ILEUH� VDIHW\� WUDLQLQJ� FRXUVH� VKRXOG� EH
SHUPLWWHG�WR�ZRUN�RQ�RSWLFDO�ILEUH�V\VWHPV�LQ�D�ORFDWLRQ�ZLWK�KD]DUG�OHYHOV�N����$�DQG��%�

��������� 7KH� VWDII� VKRXOG� QRW� YLHZ� GLUHFWO\� DQ\� HQHUJL]HG� ILEUH� HQG� RU� FRQQHFWRU� HQG� DW� D
ORFDWLRQ�ZLWK�D�KD]DUG� OHYHO��$��N����$�RU��%��2QO\�YLHZLQJ�DLGV�ZLWK�DSSURSULDWH�DWWHQXDWLRQ
VKRXOG�EH�XVHG�DW�D�ORFDWLRQ�ZLWK�D�KD]DUG�OHYHO��$��N����$�RU��%��XQGHU�DOO�FLUFXPVWDQFHV�
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